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THO RECOGNIZED as a disease of vegetables for more than a century, it is doubtful if even today many vegetable growers are aware of the true nature of damping-off or of its wide 
prevalence. 
In all vegetable-producing areas of Illinois, according to special 
surveys, the fungi that cause the disease, principally Pythium and 
Rhizoctonia species, are present in the soil. And whether the disease 
is serious or not in anyone season or locality depends almost entirely 
upon the temperature and the amount of moisture in the air and in the 
soil from the time the seeds are sown until the seedlings are well 
hardened. When the temperature is moderate (60° to 80° F.), the 
soil moisture medium to high, and the humidity high, the disease is 
likely to be most severe. 
When conditions are favorable for the development of the disease, 
damping-off is often responsible for as much as 90-percent kill of 
seedlings. In especially susceptible varieties seedling losses of 2S to 
75 percent occur yearly. In fiats and cold frames damping-off usually 
gets started at a few infection points, from which it spreads, causing 
large spots or areas in which nearly all the seedlings are killed. Occa­
sionally damping-off spreads in this manner in the field also, tho 
usually in the field the infection points are more numerous but the 
spread to adjacent plants is more limited. 
GREATEST LOSSES OCCUR BEFORE EMERGENCE 
Pre-emergence phase. The main reason that many g rowers are 
not aware of the true prevalence of damping-off is that the most im­
portant phase of the disease, the pre-emergence phase, is inconspicuous 
and therefore likely not to be recognized. The young seedlings are 
killed before they reach the surface of the ground and sometimes 
even before the sprout emerges from the se~d . A grower usually 
attributes the failure of the seed to poor germination"or to low vitality 
when, as a matter of fact, germination tests usually bear out the 
seedsman's claims of quality, and it becomes evident that disease 
existed where the poor stands were obtained. 
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P o s t - e m e r g e n c e  p h a s e .  P r a c t i c a l l y  e v e r y o n e  w h o  h a s  g r o w n  
p l a n t s  f r o m  s e e d  i s  f a m i l i a r  w i t h  t h e  p o s t - e m e r g e n c e  p h a s e  o f  d a m p i n g ­
o f f .  T h e  i n f e c t e d  s e e d l i n g s  t o p p l e  o v e r  a n y  t i m e  a f t e r  t h e y  h a v e  
e m e r g e d  f r o m  t h e  g r o u n d  a n d  u n t i l  t h e  s t e m s  h a v e  " h a r d e n e d "  
s u f f i c i e n t l y  t o  r e s i s t  i n v a s i o n .  I n f e c t i o n  u s u a l l y  o c c u r s  a t  o r  b e l o w  t h e  
g r o u n d  l e v e l ,  a n d  t h e  i n f e c t e d  t i s s u e s  a p p e a r  s o f t  a n d  w a t e r - s o a k e d .  
A s  t h e  d i s e a s e  a d v a n c e s ,  t h e  s t e m s  b e c o m e  c o n s t r i c t e d  a n d  t h e  p l a n t s  
T y p i c a l  p o s t - e m e r g e n c e  d a m p i n g - o f f  
T h e  c e n t e r  p l a n t  i s  h e a l t h y ,  t h e  o t h e r  t w o  d i s e a s e d .  T h o  b e t t e r  k n o w n  
t o  m o s t  g r o w e r s ,  t h i s  p h a s e  o f  t h e  d i s e a s e  i s  l e s s  c o m m o n  t h a n  t h e  p r e ­
e m e r g e n c e  p h a s e .  
c o l l a p s e .  S e e d l i n g s  t h a t  w e r e  a p p a r e n t l y  h e a l t h y  o n e  d a y  m a y  h a v e  
c o l l a p s e d  b y  t h e  n e x t  m o r n i n g .  U s u a l l y  t h e  c o t y l e d o n s  a n d  l e a v e s  w i l t  
s l i g h t l y  b e f o r e  t h e  s e e d l i n g s  a r e  p r o s t r a t e d ,  t h o  f r e q u e n t l y  t h e y  s t a y  
g r e e n  a n d  t u r g i d  u n t i l  c o l l a p s e  o c c u r s .  
O t h e r  d i s e a s e s  c a u s e d  b y  d a m p i n g - o f f  f u n g i .  T h e r e  a r e  o t h e r  
r e c o g n i z e d  d i s e a s e s  c a u s e d  b y  v a r i o u s  d a m p i n g - o f f  f u n g i .  S o m e t i m e s  
t h e s e  o c c u r  e n t i r e l y  s e p a r a t e  f r o m  d a m p i n g - o f f ;  s o m e t i m e s  t h e y  a r e  
a d d i t i o n a l  p h a s e s  o f  t h e  g e n e r a l  d a m p i n g - o f f  p r o b l e m .  F o r  e x a m p l e ,  i f  
c r u c i f e r  s e e d l i n g s  a r e  a t t a c k e d  w h e n  s t i l l  s u c c u l e n t ,  t h e  y o u n g  p l a n t s  
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soon collapse and die. If, on the other hand, infection occurs after the 
seedlings have begun to "harden," the infected plants · do not topple 
over-in fact, they are seldom actually killed, but instead they become 
stunted and are of little commercial value. The invaded regions of 
the stem become constricted, dry, and hard. In humid weather this 
"wire-stem" condition may develop further into diseases recognized as 
stem rot and bottom rot. In many tho by no means in all cases these 
diseases are traceable to seedbed infections. 
These interrelations between damping-off and other diseases serve 
to emphasize further the scope and complexity of the damping-off 
problem as well as the importance of producing healthy seedlings. 
CONTROL MEASURES NEEDED 
To offset poor stands growers usually plant much more seed than 
would be required for a normal crop were the seedlings to remain 
healthy. This means added expense for seed; and if a better stand is 
obtained than was expected, the plants must be thinned. If the disease 
is more severe than was anticipated, the method is of little value. 
Cuprocide and Metrox gave equally satisfactory control 
The results of planting untreated seed may be seen in the two checks. 
The lower check was a flat of river sand, from which only one seedli'ng of 
the 250 seeds planted came up. Some growers have erroneously believed 
that damping-off is never severe in sandy soil. 
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A  b e t t e r  w a y  t o  r e d u c e  t h e  l o s s e s  f r o m  d a m p i n g - o f f  i s  t o  t r e a t  t h e  
s e e d  o r  t h e  s e e d b e d  w i t h  a p p r o p r i a t e  m a t e r i a l s ,  t h o  s e e d b e d  t r e a t m e n t  
i s  p r a c t i c a l  o n l y  i n  t h e  g r e e n h o u s e  o r  c o l d  f r a m e .  
U n f o r t u n a t e l y  n o t  a l l  t h e  m a t e r i a l s  a n d  m e t h o d s  o f  t r e a t m e n t  t h a t  
h a v e  b e e n  o f f e r e d  f o r  t h e  c o n t r o l  o f  d a m p i n g - o f f  h a v e  b e e n  b o t h  
e f f i c i e n t  i m d  p r a c t i c a l .  S o m e  i n j u r e  t h e  p l a n t s ;  o t h e r s  f a i l  t o  c o n t r o l  
t h e  d i s e a s e .  S i n c e  t h e  d i s e a s e  i t s e l f  i s  h i g h l y  c o m p l e x ,  b e i n g  c a u s e d  
b y  s e v e r a l  d i f f e r e n t  s p e c i e s  o f  f u n g i  e a c h  o f  w h i c h  m a y  a c t  d i f f e r e n t l y  
o n  d i f f e r e n t  p l a n t s  a n d  u n d e r  d i f f e r e n t  c o n d i t i o n s  o f  m o i s t u r e ,  t e m p e r a ­
t u r e ,  a e r a t i o n ,  o r  c u l t u r a l  p r a c t i c e s ,  i t  i s  n o t  s t r a n g e  t h a t  d i f f i c u l t y  h a s  
b e e n  e x p e r i e n c e d  i n  f i n d i n g  e f f e c t i v e  t r e a t m e n t s .  
I n  o r d e r  t o  d e t e r m i n e  w h i c h  o f  t h e  m a n y  m a t e r i a l s  a n d  m e t h o d s  
o f  c o n t r o l l i n g  t h e  d i s e a s e  a r e  c o m m e r c i a l l y  t h e  m o s t  s a t i s f a c t o r y  a n d  
a d a p t a b l e  f o r  I l l i n o i s  g r o w e r s ,  t h e  e n t i r e  p r o b l e m  o f  d a m p i n g - o f f  a n d  
i t s  c o n t r o l  w a s  s u b j e c t e d  t o  e x t e n s i v e  s t u d y  a t  t h e  I l l i n o i s  A g r i c u l t u r a l  
E x p e r i m e n t  S t a t i o n  f r o m  1 9 3 2  t o  1 9 3 5 .  I t  i s  f r o m  t h e  t e s t s  a n d  o b s e r ­
v a t i o n s  m a d e  i n  t h a t  s t u d y  t h a t  m o s t  o f  t h e  r e c o m m e n d a t i o n s  i n  t h i s  
c i r c u l a r  h a v e  b e e n  f o r m u l a t e d .  
C U L T U R A L  M E A S U R E S  A R E  P A R T  O F  C O N T R O L  
T h e  c o n t r o l  o f  d a m p i n g - o f f  i n  c o m m e r c i a l  p l a n t i n g s  c a l l s  f o r  s e v ­
e r a l  i m p o r t a n t  m e a s u r e s ,  a m o n g  w h i c h  a r e  c e r t a i n  c u l t u r a l  p r a c t i c e s .  
O n e  o f  t h e  p r i n c i p a l  c u l t u r a l  m e a s u r e s  t h a t  w i l l  h e l p  t o  p r o t e c t  
p l a n t s  a g a i n s t  t h i s  d i s e a s e  i s  t o  a v o i d  r o t a t i o n s  i n  w h i c h  c r o p s  t h a t  
a r e  e s p e c i a l l y  s u s c e p t i b l e  f o l l o w  e a c h  o t h e r .  S u c h  c r o p s  a s  b e e t s ,  
s p i n a c h ,  c u c u m b e r s ,  a n d  p e a s ,  w h i c h  a r e  v e r y  s u s c e p t i b l e  t o  d a m p i n g ­
o f f ,  s h o u l d  n o t  f o l l o w  e a c h  o t h e r  b u t  s h o u l d  b e  i n t e r p l a n t e d  w i t h  s u c h  
c r o p s  a s  c o r n ,  o n i o n s ,  r a d i s h e s ,  t u r n i p s ,  c a r r o t s ,  o r  b e a n s ,  w h i c h  a r e  
n o t  v e r y  s u s c e p t i b l e .  
W h e n  s e e d l i n g s  a r e  g r o w n  i n  g r e e n h o u s e s ,  c o n s i d e r a b l e  p r o t e c t i o n  
a g a i n s t  d a m p i n g - o f f  c a n  b e  o b t a i n e d  b y  s e e i n g  t h a t  b o t h  h o u s e  a n d  s o i l  
a r e  w e l l  a e r a t e d  a n d  t h e  h u m i d i t y  k e p t  l o w .  T h i s  i s  e s p e c i a l l y  i m p o r ­
t a n t  i f  t h e  t e m p e r a t u r e  r i s e s  a b o v e  7 0 °  F .  T h e  s e e d  a n d  s e e d l i n g s  
s h o u l d  b e  w a t e r e d  a s  l i t t l e  a s  i s  c o m p a t i b l e  w i t h  g o o d  g r o w t h  u n t i l  
a f t e r  t h e  s e e d l i n g s  h a v e  h a r d e n e d  o f f .  A t  n o  t i m e  s h o u l d  h e a v y  w a t e r ­
i n g  b e  p r a c t i c e d .  T h e  t e m p e r a t u r e  o f  t h e  h o u s e  s h o u l d  o f  c o u r s e  b e  
m a i n t a i n e d  a t  a  l e v e l  m o s t  s a t i s f a c t o r y  f o r  t h e  p a r t i c u l a r  c r o p  b e i n g  
g r o w n .  
T h e s e  g e n e r a l  c u l t u r a l  p r a c t i c e s ,  h o w e v e r ,  w i l l  n o t  a l o n e  s o l v e  a l l  
phas~s o f  t h e  d a m p i n g - o f f  p r o b l e m .  W h e n  s e e d l i n g s  a r e  g r o w n  o u t - o f ­
d o o r s  t h e  g r o w e r  h a s  n o  c o n t r o l  o v e r  t h e  m o s t  i m p o r t a n t  f a c t o r s  i n  t h e  
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occurrence and severity of damping-off,-namely, temperature, soil 
moisture, and humidity. It is usually advisable, therefore, both in the 
greenhouse and out-of-doors, to supplement the cultural practices with 
either seed or soil treatments. Soil sterilization is of course not a prac­
tical treatment for use out-of-doors. 
Thus it is clear that the seeds of all vegetables generally susceptible 
to damping-off should be chemically treated (unless the soil is steri­
lized-see page 10) if the best protection is to be assured, and they 
should be treated with the chemicals specifically adapted to them. 
SEED TREATMENTS GIVE BEST PROTECTION 
Treatment of the seed of crops susceptible to damping-off should 
be regarded as an inexpensive type of crop insurance. The cost is 
extremely low compared with the benefits-increased yields, savings 
of time, labor, and seed by avoiding the replanting that is often 
necessary when untreated seed is used. In some seasons, when the 
weather does not favor the development of the disease, the seed treat-
Effect of treating cabbage seed with Semesan 
Of 250 seeds treated with Semesan and planted in unsterilized soil, 213 
emerged and 4 were later attacked by post-emergence damping-off. Only 74 
of the 250 untreated seeds planted in the unsterilized soil emerged, and of 
these 8 later damped off. Practically indentical results were obtained with 
Vasco 4. 
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m e n t s  m a y  p r o v e  t o  h a v e  b e e n  n o t  s o  m u c h  n e e d e d  a s  i n  o t h e r s ;  b u t  
o f t e n  t h e  t r e a t m e n t  o f  t h e  s e e d  w i t h  t h e  p r o p e r  c h e m i c a l s  i s  t h e  m e a n s  
o f  s a v i n g  e n t i r e  p l a n t i n g s  o f  c r o p s  s u s c e p t i b l e  t o  d a m p i n g - o f f .  
C o m p a r e d  w i t h  s o i l  t r e a t m e n t ,  s e e d  t r e a t m e n t s  a r e  l e s s  e x p e n s i v e  
a n d  l e s s  t r o u b l e s o m e  t o  a p p l y .  T h e y  a r e  f u l l y  a s  e f f e c t i v e  a s  s o i l  t r e a t ­
m e n t s  u n d e r  n e a r l y  a l l  c o n d i t i o n s ,  a n d  f u r t h e r m o r e  t h e y  a r e  a d a p t e d  
t o  o u t d o o r  a s  w e l l  a s  t o  g r e e n h o u s e  a n d  c o l d - f r a m e  c u l t u r e .  I f ,  h o w ­
e v e r ,  s o i l  t r e a t m e n t s  a r e  u s e d  f o r  t h e  c o n t r o l  o f  o t h e r  d i s e a s e s  a n d  
i n s e c t s ,  a s  t h e y  o f t e n  a r e  i n  g r e e n h o u s e s  a n d  c o l d  f r a m e s ,  i t  i s  n e i t h e r  
n e c e s s a r y  n o r  a d v i s a b l e  t o  t r e a t  t h e  s e e d  f o r  t h e  c o n t r o l  o f  d a m p i n g - o f f .  
T r e a t i n g  t h e  s e e d  o f  s o m e  v a r i e t i e s  o f  p e a s  ( S u r p r i s e  a n d  W i s c o n ­
s i n  E a r l y  S w e e t )  n o t  o n l y  h e l p s  t o  c o n t r o l  d a m p i n g - o f f ,  b u t  b r i n g s  
a b o u t  a  m o r e  v i g o r o u s  g r o w t h  o f  t h e  p l a n t  b y  p r e v e n t i n g  t h e  p r e m a ­
t u r e  r o t t i n g  o f  t h e  c o t y l e d o n s  a n d  r e d u c i n g  s t e m  i n f e c t i o n s .  T r e a t ­
m e n t s  t o  i n c r e a s e  t h e  s t a n d s  s h o u l d  n o t  b e  m a d e ,  h o w e v e r ,  i f  t h e  s e e d  
h a s  b e e n  i n o c u l a t e d  w i t h  n i t r o g e n - f i x i n g  b a c t e r i a .  T h e  a p p l i c a t i o n  o f  
e i t h e r  S e m e s a n  o r  c u p r o u s  o x i d  t o  i n o c u l a t e d  s e e d  s o  r e d u c e s  t h e  
n o d u l a t i o n  a s  t o  r e n d e r  t h e  i n o c u l a t i o n  o f  l i m i t e d  v a l u e  t o  t h e  c r o p . 1  
T h e  s e e d s  o f  s o m e  v e g e t a b l e s ,  s u c h  a s  p e a s ,  s p i n a c h ,  a n d  c r u c i f e r s ,  
h a v e  a  t e n d e n c y  t o  c l o g  d r i l l s  w h e n  t r e a t e d  w i t h  c h e m i c a l s .  T h e  c l o g ­
g i n g  o f t e n  r e s u l t s  i n  c r a c k i n g  t h e  s e e d  a n d  i n  i r r e g u l a r  s o w i n g .  T h e  
c l . o g g i n g  c a n  b e  l a r g e l y  p r e v e n t e d  b y  a d d i n g  s m a l l  a m o u n t s  o f  s p e c i a l  
f l a k e  g r a p h i t e  ( N o .  0 6 0 7 )  a t  t h e  t i m e  o f  t r e a t m e n t .  
G O O D  S E E D  C O V E R A G E  E S S E N T I A L  
T h e  e f f e c t i v e n e s s  o f  t h e  v a r i o u s  c h e m i c a l s  t h a t  h a v e  b e e n  u s e d  f o r  
s e e d  t r e a t m e n t s  f o r  t h e  c o n t r o l  o f  d a m p i n g - o f f  d e p e n d s  t o  a  l a r g e  
e x t e n t  u p o n  t h e  t y p e  o f  c o v e r a g e  o b t a i n e d  o n  t h e  s e e d s .  O f  t h o s e  
t e s t e d  a t  t h e  I l l i n o i s  S t a t i o n ,  S e m e s a n ,  M e t r o x ,  a n d  C u p r o c i d e  s t u c k  
u n i f o r m l y  a n d  w e l l  o n  p r a c t i c a l l y  a l l  s e e d s  t e s t e d .  V a s c o  4  g a v e  t h e  
b e s t  c o v e r a g e  o f  a l l  t h e  z i n c  o x i d s  t e s t e d ,  a l t h o  t h e r e  w a s  n o t  a  g r e a t  
d e a l  o f  d i f f e r e n c e  b e t w e e n  i t  a n d  L e a f o x  o r  A A Z  S p e c i a l  o n  t h e  c r o p s  
w h i c h  r e s p o n d e d  f a v o r a b l y  t o  t r e a t m e n t  w i t h  z i n c .  T h e  o t h e r  m a t e ­
r i a l s  t e s t e d  g a v e  r a t h e r  s p o t t y ,  u n e v e n  c o v e r a g e  o n  m o s t  s e e d .  
O b v i o u s l y  m a t e r i a l s  t h a t  d o  n o t  c o v e r  t h e  s e e d  u n i f o r m l y  w i l l  n o t  
g i v e  s a t i s f a c t o r y  c o n t r o l .  M o r e o v e r ,  m a t e r i a l s  m u s t  b e  r u l e d  o u t  t h a t  
c a u s e  m o r e  i n j u r y  b y  s t u n t i n g  a n d  l e a f  b u r n i n g  t h a n  i s  o f f s e t  b y  t h e  
p r o t e c t i o n  t h e y  g i v e  a g a i n s t  d a m p i n g - o f f .  T h e s e  l i m i t a t i o n s  h a v e  b e e n  
g i v e n  f u l l  c o n s i d e r a t i o n  i n  t h e  r e c o m m e n d a t i o n s  t h a t  f o l l o w .  
I S e e  I l l .  A g r .  E x p .  S t a .  B u l .  4 3 3 ,  " E f f e c t  o f  C h e m i c a l  T r e a t m e n t  o f  P e a  
S e e d  o n  N o d u l a t i o n  b y  R h i z o b i u m  l e g u m i n o s a r u m . 1 }  
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SEED TREATMENTS FOR DAMPING-OFF 
All the following treatments gave commercially satisfactory con­
trol, tho some were more effective than others. The order in which 
the treatments are listed indicates the order of their effectiveness in 
the Illinois tests. 
Lettuce, endive, beet, Swiss chard, carrots, muskmelon, watermelon, 
cucumber, tomato, pepper, eggplant 
1. 	 Cuprous oxid (Cuprocide or Metrox). Follow instructions of manu­
facturers. 
2. 	 Copper sulfate soak. Dissolve 11/z ounces of copper sulfate in 1 gal­
lon of water; soak seed at least 1 hour in twice their volume of liquid. 
3. 	 Semesan is a very good treatment if crops are grown under glass and 
are watered lightly. 
Squash 
1. 	 Copper sulfate soak. See No.2 above for lettuce. 
2. 	 Cuprous oxid (Cuprocide or Metrox). Follow instructions of manu­
facturers. 
Cabbage, kale, kohlrabi 
1. 	 Zinc oxid especially prepared for seed treatments, such as Vasco 4, 
Leafox, or AAZ Special. Use an amount equal to 2 to 21/z percent of 
weight of seed. 
2. 	 Semesan is even better than the foregoing treatment, if the crops are 
grown under glass and watered lightly. 
Radish, turnip 
Treatments are of doubtful value, but if applied, use those recommended 
for cabbage and other crucifers. 
Pea (Surprise and Wisconsin Early Sweet) 
Cuprous oxid (Cuprocide or Metrox). Follow instructions of manu­
facturers. 
(Peas that have been treated with nodule-producing bacteria should not be 
treated with chemicals-see p. 8.) 
Spinach 
1. 	 Cuprous oxid (Cuprocide or Metrox). Follow instructions of manu­
facturers. 
2. Zinc oxid. See No.1 above for cabbage. 
3. 	 Copper sulfate soak. See No.2 above for lettuce. 
4. 	 Semesan is a very good treatment if the crop is grown under glass 
and is watered lightly. 
Bean, leek, onion, parsnip 

No treatments recommended. 

Several vegetable crops of only minor importance in Illinois have 
not been included in the above list. Such crops may, as a rule, be 
treated similarly to the botanically related crops which are listed. 
1 0  
C I R C U L A R  N o .  4 8 1  
S O I L  T R E A T M E N T  N O T  G E N E R A L L Y  R E C O M M - E N D E D o  
I n  g r e e n h o u s e s  a n d  c o l d  f r a m e s  i t  i s  s o m e t i m e s  n e c e s s a r y - t o  s t e r i ­
l i z e  t h e  s o i l  i n  o r d e r  t o  c o n t r o l  d a m p i n g - o f f  a n d  o t h e r  d i s e a s e s  a d e ­
q u a t e l y .  O f  a  n u m b e r  o f  s o i l - t r e a t m e n t  m e t h o d s  t r i e d  a t  t h e  I l l i n o i s  
S t a t i o n ,  s t e a m i n g  t h e  s o i l  o r  t r e a t i n g  i t  w i t h  l i q u i d  o r  d u s t  f o r m a l d e ­
h y d e  h a s  g i v e n  t h e  m o s t  s a t i s f a c t o r y  r e s u l t s .  B u t  i f  s o i l - s t e r i l i z a t i o n  
m e t h o d s  a r e  u s e d  t o  c o n t r o l  d a m p i n g - o f f ,  i t  i s  i m p e r a t i v e  t h a t  c o n d i ­
t i o n s  o f  t e m p e r a t u r e ,  s o i l  m o i s t u r e ,  a n d  h u m i d i t y  t h a t  a r e  f a v o r a b l e  
t o  t h e  d i s e a s e  b e  c h a n g e d ,  a n d  t h a t  e x t r a  p r e c a u t i o n s  b e  t a k e n  t o  p r e ­
v e n t  r e c o n t a m i n a t i o n  w i t h  t h e  d a m p i n g - o f f  f u n g i .  W h e n  r e c o n t a m i n a ­
t i o n s  o c c u r ,  t h e  d i s e a s e  i s  o f t e n  m o r e  s e r i o u s  t h a n  i t  w o u l d  h a v e  b e e n  
h a d  t h e  s e e d  b e e n  p l a n t e d  i n  u n s t e r i l i z e d  s o i l .  A s  a  m a t t e r  o f  f a c t ,  i f  
d a m p i n g - o f f  i s  t h e  o n l y  c o n t r o l  p r o b l e m  i n v o l v e d ,  i t  i s  d o u b t f u l ,  e x c e p t  
i n  u n u s u a l  c i r c u m s t a n c e s ,  w h e t h e r  t h e  o u t p u t  o f  t i m e  a n d  e x p e n s e  
n e c e s s a r y  f o r  e f f e c t i v e  s o i l  t r e a t m e n t  i s  j u s t i f i e d .  
D e t a i l s  o f  s o i l - t r e a t m e n t  m e t h o d s  a r e  g i v e n  i n  I l l i n o i s  C i r c u l a r  4 5 4 ,  
" D i s e a s e  a n d  I n s e c t  P e s t s  o f  C a b b a g e  a n d  R e l a t e d  P l a n t s . "  
S P R A Y I N G  F O R  P O S T - E M E R G E N C E  D A M P I N G - O F F  
A f t e r  p o s t - e m e r g e n c e  d a m p i n g - o f f  h a s  m a d e  i t s  a p p e a r a n c e ,  a n d  i f  
h u m i d i t y  i s  h i g h  a n d  t e m p e r a t u r e  6 0 °  F .  o r  a b o v e ,  o n e  o f  t h e  f o l l o w i n g  
m i x t u r e s  s h o u l d  b e  a p p l i e d  a t  t h e  r a t e  o f  2  g a l l o n s  p e r  s q u a r e  y a r d ,  o r  
a b o u t  Y z  g a l l o n  p e r  f l a t  ( 1 5  b y  2 0  i n c h e s ) .  T w o  o r  t h r e e  a p p l i c a t i o n s ,  
m a d e  w i t h  a  s p r i n k l i n g  c a n  a t  t h r e e - o r  f o u r - d a y  i n t e r v a l s ,  w i l l  b e  
s u f f i c i e n t .  U n l e s s  p o s t - e m e r g e n c e  d a m p i n g - o f f  d o e s  a p p e a r  i n  a  p l a n t ­
i n g ,  t h e r e  i s  n o t h i n g  t o  b e  g a i n e d  b y  s p r a y i n g  f o r  i t s  c o n t r o l .  
B o r d e a u x  m i x t u r e  
3  o u n c e s  c o p p e r  s u l f a t e  a n d  I V z  o u n c e s  h y d r a t e d  l i m e  i n  5  g a l l o n s  
o f  w a t e r .  ( D o  n o t  u s , e  ' W i t h i n  f i v e  d a y s  p r e v i o u s  t o  t r a n s p l a n t i n g . )  
C u p r o u s  o x i d  
1  o u n c e  i n  3  g a l l o n s  o f  w a t e r .  
C h e s h u n t  s o l u t i o n  
P o w d e r e d  c o p p e r  s u l f a t e  2  p a r t s ,  m i x e d  t h o r o l y  w i t h  1 1  p a r t s  f r e s h ,  
f i n e l y  g r o u n d  a m m o n i u m  c a r b o n a t e .  S e t  m i x t u r e  a s i d e  f o r  2 4  h o u r s  
i n  a  t i g h t l y  s t o p p e r e d  b o t t l e .  U s e  1  o u n c e  o f  m i x t u r e  i n  2  g a l l o n s  
o f  w a t e r .  
S e m e s a n  d r e n c h  
1  o u n c e  i n  3  g a l l o n s  o f  w a t e r .  
C o p p e r  c a r b o n a t e  
1  o u n c e  i n  3  g a l l o n s  o f  w a t e r .  
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Of the above treatments, the bordeaux mixture has given the best 
control in the Illinois tests. All have caused some injury to the plants, 
tho the injury has been of little significance compared with the losses 
that result when treatment is needed but is not applied. Further in­
vestigation will be needed before a perfectly satisfactory treatment for 
the control of post-emergence damping-off can be formulated. 
OTHER SEED-BORNE DISEASES 
Some diseases of vegetable crops, such as black rot and blackleg of 
crucifers and bacterial spot of tomatoes, are frequently spread by the 
planting of infected seed. To reduce the contamination of clean ground 
that otherwise results, the seed of susceptible crops should be treated 
with bichlorid of mercury if any infection is suspected or if the source 
of the seed is unknown. When this treatment is used, it should be 
applied ahead of the damping-off treatment. 
For cabbage, kale, kohlrabi, cauliflower 
Use 1 part bichlorid of mercury in 1,000 parts of water (or 1 tablet 
in 1 pint of water, or 1 ounce in 71/z gallons of water). Leave seed 
in solution for 30 minutes. 
For cucumber and watermelon 
Use bichlorid of mercury solution of the same strength as for cab­
bage. Leave seed in solution for 10 minutes. 
For tomatoes and peppers 
Use 1 part bichlorid of mercury in 3,000 parts of water. Leave seed 
in solution for 5 minutes. 
After the seed has been in the solution for the required length of 
time, rinse and thoroly dry it before treating it with other chemicals 
for the control of damping-off. 
Sources of Treatment Materials. The trade materials used in these 
experiments were manufactured and furnished by the following companies: 
Cuprocide (cuprous oxid) and AAZ Special (zinc oxid). Rohm and Haas 
Chemical Co., 222 W. Washington Square, Philadelphia, Pennsylvania. 
Metrox (cuprous oxid). Metals Refining Co., Hammond, Indiana. 
Semesan (organic mercury 30 percent). Bayer-Semesan Co., 105 Hudson 
Street, New York City. 
Vasco 4 (zinc product). Virginia Smelting Co., Norfolk, Virginia. 
Leafox (zinc oxid). New Jersey Zinc Co., Palmerton, Pennsylvania. 
Special flake graphite No. 0607. Joseph Dixon Crucible Co., Jersey City, 
New Jersey. 
P R E C A U T I O N S  
1 .  A l l  c h e m i c a l  t r e a t m e n t s  u s e d  i n  I l l i n o i s  o n  t h e  c r o p s  l i s t e d  
h e r e i n  s h o u l d  b e  u s e d  e x a c t l y  a s  r e c o m m e n d e d  b y  t h e  m a n u ­
f a c t u r e r s .  
2 .  U s e  t r e a t m e n t s  o n l y  f o r  t h o s e  c r o p s  f o r  w h i c h  t h e y  a r e  
s p e c i f i c a l l y  r e c o m m e n d e d .  
3 .  N o  c h e m i c a l  t r e a t m e n t  c a n  b e  d e p e n d e d  u p o n  t h a t  d o e s  n o t  
c o v e r  t h e  s e e d  u n i f o r m l y  a n d  w e l l  a t  t h e  r e c o m m e n d e d  
s t r e n g t h s .  
4 .  S e m e s a n ,  a l t h o  a n  e x c e l l e n t  t r e a t m e n t  f o r  d a m p i n g - o f f ,  w i l l  
n o t  g i v e  a d e q u a t e  p r o t e c t i o n  t o  s e e d l i n g s  i f  h e a v y  r a i n s  f o l l o w  
s o o n  a f t e r  t h e  p l a n t i n g s  a r e  m a d e .  
5 .  N e v e r  u s e  c o p p e r  t r e a t m e n t s  o n  t h e  s e e d  o f  c r u c i f e r s ,  f o r  
s u c h  t r e a t m e n t s  a r e  a l m o s t  c e r t a i n  t o  c a u s e  i n j u r y .  
6 .  C u p r o u s  o x i d s  w h i c h  c o n t a i n  m o r e  t h a n  5  p e r c e n t  i n e r t  
i n g r e d i e n t s  a r e  o f  d o u b t f u l  v a l u e  a s  s e e d  t r e a t m e n t s .  
7 .  C u p r o u s  o x i d s  s h o u l d  n o t  b e  u s e d  i n  s o i l  m o r e  a c i d  t h a n  
p H  5 .  I f  s u c h  c o n d i t i o n  e x i s t s ,  t h e  s o i l  s h o u l d  b e  l i m e d  t o  
l o w e r  t h e  a c i d i t y .  
8 .  K e e p  c h e m i c a l s  i n  a i r - t i g h t  c o n t a i n e r s  a n d  a p p l y  t o  s e e d  a s  
n e a r  plant~ng t i m e  a s  p o s s i b l e .  .  
9 .  I f  s o i l - s t e r i l i z a t i o n  m e t h o d s  a r e  u s e d ,  e x t r a .  p r e c a u t i o n  m u s t  
b e  t a k e n  t o  p r e v e n t  r e c o n t a m i n a t i o n  o f  t h e  s o i l .  
1 0 .  F o r  p r a c t i c a l  c o n t r o l  o f  d a m p i n g - o f f  u n d e r  g l a s s ,  s e e d  
t r e a t m e n t s  m u s t  b e  s u p p l e m e n t e d  b y  p r o p e r  c u l t u r a l  p r a c t i c e s .  
W a t e r i n g  s h o u l d  b e  h e l d  a t  a  m i n i m u m  a f t e r  t h e  s e e d  a r e  
p l a n t e d .  G o o d  a e r a t i o n  a n d  l o w  h u m i d i t y  s h o u l d  b e  p r o v i d e d .  
T h e  t e m p e r a t u r e  s h o u l d  b e  m a i n t a i n e d  a t  a  l e v e l  m o s t  f a v o r ­
a b l e  t o  t h e  c r o p  w h i c h  i s  b e i n g  p r o d u c e d .  
A L L  C H E M I C A L S  r e c o m m e n d e d  f o r  t r e a t m e n t  f o r  t h e  
c o n t r o l  o f  d a m p i n g - o f f  a r e  P O I S O N .  B I C H L O R I D  O F  
M E R C U R Y  I S  A  D E A D L Y  P O I S O N .  K e e p  a l l  t h e s e  
m a t e r i a l s  c o m p l e t e l y  a w a y  f r o m  c h i l d r e n  a n d  a n i m a l s .  
6 M - 1 l - 3 7 - 1 3 1 8 2  
